Abstract. This paper describes the results of designing hybrid power system (HPS) for remote area. The design of this system combines three sources of renewable energy, namely wind energy, photovoltaic, and biomass. Design using HOMER software that analyzes system performance from optimization and economic aspect. The design recommendations indicate that all electrical energy demand in the study area is met with 80.27% of total production. The existence of batteries in the system is able to minimize the value of excess electricity.
Introduction
In recent years, the concept and movement of renewable energy as a solution to isolated areas has become a warm agenda for discussion. The main motivation is the growing awareness of human to protect the environment by reducing emissions gas and rising fuel prices that drive price increases [1] . In addition, current technological advances have shown that the cost for renewable energy devices has been drastically reduced in recent years [2] . So that renewable energy becomes the right choice to launch electrification program in isolated area in Indonesia especially with Smart Grid concept.
Smart grid is believed to be a future grid that offers increased efficiency, reliability, and environmental friendliness in power generation, transmission, distribution, consumption and management with the advancement of integration in information and communications technology [3] . Smart grids have many new features and advanced capabilities including price dynamics that depend on demand-side management and the high development of the distribution of renewable energy sources [4] . Basically this renewable energy source is dynamic, so the full utilization in renewable energy sources can be achieved by applying hybrid systems.
The renewable hybrid system (SEHT) is composed of two or more conventional energy sources and renewable energy sources or no conventional energy sources that are interconnected in a grid or standalone [5] . Renewable energy systems such as PV, biomass, and wind, or hybrid systems from all three can become a standalone system on the isolated area. This system in addition to reduce the cost of generation and cost of electricity consumption can also create an efficient independent region.
From a wide range of existing software, Hybrid Optimization Model for 2 Electric Renewable (HOMER) is becoming a widely used software for hybrid system optimization. This software can be used for operating strategies of complex system optimization in an easy and economically accurate way [6] .
In 2014, this software is used to make electrification design of an isolated area in Karnataka, India. This design incorporates three renewable sources of PV-Biogas-Biomass in a hybrid system [7] . Another research using HOMER is the economic modelling of SEHT for remote areas of Ethiopia by incorporating renewable energy sources of PV-Wind [8] isolated area in Algeria, North Africa in terms of production power, lifecycle system costs and emissions reductions Greenhouse gases by combining wind-diesel renewable energy sources [9] . Thus, this software is the right software for smart grid system design involving hybrid system from various renewable energy as well as renewable energy with conventional energy.
The study also describes a design by designing a smart grid system model involving optimized hybrid generation at a resort or resort in an isolated area. This research is expected for the development of tourism facilities in an isolated island to improve the welfare of the island community.
Methods
The HOMER software can display 3 main principles of simulation, optimization and sensitivity analysis [10] . Hybrid system simulations show the system optimized for different system sensitivity variables [11] . This optimization model in the software allows designers to evaluate offered designs of alternative system configurations based on technical and economic feasibility [12] . The variables that designers can evaluate on optimization and sensitivity analysis algorithms are in the economic and technical aspects of system configuration, uncertain cost calculations, the existence of sources, and other variables [13] [14] . HOMER also checks for emissions, system control variables, economics and constraints during hybrid simulations.
Research Design
This research begins by identifying the load on the case study area. By identifying the load profile, a hybrid system configuration can be determined that will be designed to meet the load requirements based on existing potential. Next, specify the components of the configuration to be designed, the resources, and the load. In addition, there are also operating system requirements such as parameters of economics, optimizations, constraints and control systems that must be met. The next step is to include sensitivity analysis parameters of system configuration in the form of capital cost, replacement cost, and operation and maintenance cost. The last step is to do a calculation that will result in optimization and sensitivity analysis based on predetermined parameters.
Schematic system
The modelling of this hybrid system consists of several generating components by utilizing existing renewable energy potentials, namely wind turbines, photovoltaic modules, biomass generators, converters, and powered by batteries as energy storage devices (see figure 1 ).
Figure 1. Schematic System

Load profile
This loads comes from an energy audit on designing a Hotel for lodging and tourism needs (see figure  2 ). Fulfilling the need for electrical energy at Hotel will be managed independently from the 
Variable optimization and sensitivity
It takes a lot of information to get the simulation results, in addition to the previously described parameters. To produce the sensitivity analysis, the economic parameters are so influential that the accuracy of the cost of each component is very important. The research project is designed for 25 years, with the nominal discount rate and inflation rate of 6.75% and 3.33% (Bank Indonesia, 2016), respectively. For constraints systems, the maximum annual shortage capacity is assumed to be 20% with minimum renewable energy penetration of about 10%. This assumption is because the designed hybrid system does not connect the available grid, in other words the role of renewable energy becomes the main resource as a power supplier at Hexagon Hotel (see Table 1 ). 
Optimization result
Based on the calculations made by HOMER software, six hybrid power plant configurations were obtained with only one sensitivity analysis result. From the simulation results, some of the offered configurations are sorted by the lowest NPC. The best option of this analysis is aimed at the configuration of PV, wind and biomass systems equipped with a system of overlays and batteries (see figure 11 ).
Figure 11. Optimization Result
Sensitivity analysis
Can be seen from the best configuration in Figure 12 , the NPC of the system is $ 759,478 or Rp 10.121.176.381.65 with Cost of Electricity (CoE) of $ 0.0341 / kWh and Operating and Maintenance Cost (O / M) of $ 2,132 per year. Based on the sensitivity analysis, the increase of electricity requirement will affect the operational cost, total NPC and also CoE. So it is with its resources. The greater the potential resources used, the fewer components used. This will reduce the total number of NPCs in the system.
Electrical analysis
The amount of electricity generated reaches 1,648,385 kWh per year. PV became the largest supplier in this case, as it produced 1.301.158 kWh per year or 78.93% of total electricity production. PV is expected to be a substitute for the grid that supplies the load demand on the object of study continuously. The electricity contributed by the biomass generator reaches 250,468 kWh per year, equivalent to 15.19% of the total electricity production from the system. On the other hand, biomass generator is considered to supply the load demand during peak load time, ie at 02.00 WIB until 06.00 WIB and at 19.00 WIB until 21.00 WIB. While the wind turbine into a complementary supply that produces 96,759 kWh per year which is equivalent to 0.058% of the total production of electrical systems. In addition, there is energy stored in the battery that is equal to 708,072 kWh per year. While the total main load that needs to be met is 1,323,217 kWh per year. Therefore, the overall load can be fulfilled by a system with an excess power of 118,337.6 kWh per year which is equivalent to 7.17% of the total production wasted into excess electricity.
Economic analysis
The best configuration shows that the CoE reaches $ 0.0341 / kWh or about Rp 454.43 / kWh. This figure is far below the current base rate of Indonesian electricity which is priced at $ 0. that needs to be issued is Rp 62.422.966,25 / month. That is, the system is able to suppress and save electricity budget of Rp 139,130,528,3 / month. This shows that the use of renewable energy as an alternative energy with the configuration generated in the case study area can reduce the electricity cost of the grid. Therefore, the best configuration is feasible to be realized in order to meet the needs of electrical load on the object of study.
Conclusion
The design recommendations indicate that all electrical energy demand in the case study area can be fulfilled with 80.27% of total production and can in the presence of a battery of the system can store energy so as to suppress the excess electricity value. In addition to optimization results, the proposed system is also based on sensitivity analysis that is influenced by operational costs, capital cost, and also CoE. The greater the potential of resources used, the fewer components necessary so that the total NPC will decrease significantly. From an economic point of view, this simulation can reduce CoE to 1/3 or up to only 30.9% of the electricity base rate in Indonesia today. This shows that this system can be realized, because it has benefits both on aspects of electricity and financial aspects.
